The RD1 proteins of Mycobacterium tuberculosis: expression in Mycobacterium smegmatis and biochemical characterization.
A 9.5-kb section of DNA called region of deletion 1 (RD1) is present in virulent Mycobacterium tuberculosis strains but is deleted in all attenuated Mycobacterium bovis BCG vaccine strains. This region codes for at least nine genes. Some or all RD1 gene products may be involved in virulence and pathogenesis, and at least two, ESAT-6 and CFP-10, represent potent T- and B-cell antigens. In order to produce the entire set of RD1 proteins with their natural posttranslational modifications, a robust expression system for M. tuberculosis proteins in the fast-growing saprophytic strain Mycobacterium smegmatis was developed. Our system employs the inducible acetamidase promoter and allows translational fusion of recombinant M. tuberculosis proteins with polyhistidine or influenza hemagglutinin epitope tags for affinity purification. Using eGFP as reporter gene, we showed that the acetamidase promoter is tightly regulated in M. smegmatis and that this promoter is much stronger than the widely used constitutive groEL2 promoter. We then cloned 11 open reading frames (ORFs) found within RD1 and successfully expressed and purified the respective proteins. Sera from tuberculosis patients and M. tuberculosis-infected mice reacted with 10 purified RD1 proteins, thus demonstrating that Rv3871, Rv3872, Rv3873, CFP-10, ESAT-6, Rv3876, Rv3878, Rv3879c and ORF-14 are expressed in vivo. Finally, glycosylation of the RD1 proteins was analyzed. We present preliminary evidence that the PPE protein Rv3873 is glycosylated at its C terminus, thus highlighting the ability of M. smegmatis to produce M. tuberculosis proteins bearing posttranslational modifications.